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[Figares referced to Lersin are appended./

Euxenite, although peadnoed 12 amall squantities,.hus. bacoms cae. of .the most
inpurtart aranivm oc'es. In Kest Asia, twne Tirst UM T WS Wined i ewuigy
198 in Hal-ch'eng Hsian. (See "Nuxenite ea’ Orthite in Eai-ch'emg Heien,
Feug-t'iem Province,” by Sakamoto Takeo, Ikeda Sanss, Matsuda Kawoxo, and
Liu Nai-heis, Japan Geologicel Magsiise, Vol XIVI, May 1939, ‘pp 350-251. )

*: Jffmmrce Deds are located is Hai-ch'eng Hsiem; the most impar-tant are
those at San-t'aitkou and Ta-feag-shea, mortheast and east, respectively, of
Eai-ch'eag-bsiem, both at a distamcc of abomt 15 kilowsters. This distance
cs2 bo comvenbently coverdd over a pudlic highway im 2 hours by motorcar &
in b hours by horee dart (Figure 1).

The Sen-t'ai-kou deposits are situated im Yu-chuang~t'we of Pai-shih-ohal-

ts'un, 15 kilometers direstly artheast cf Eai-oh'eng-hsim. The ore deposits

1ie withir an areel, of moumd-like hills about 1.5 kilometers scuth of S8an-t'ai-
kou.

The Te-faag-shem deposits are situated in the area nader the Jurisdictiom
of Wsag-shih-pao-ts'un, 12 kilamsters directly east of Hai-~ch'emg-hsiem. Yhe
ore deposits are some 500 meters narth of Ta-feng-chem, omd about 12 kilo-
meters southwmitirest of the Samet'ai-kou cre beds.

T

CLASSIFICATION CONFITRNLIAL
STAYE R xawy Ainsts DISTRIBUTION
ARMY FAC Kiem




Sanitized Copy Approved for Release 2011/06/24 : CIA-RDP80-00809A000600210133-1

50X1-HUM -

CQNFIENTIAL

A. Dovelopments

The localo betwsse Sam-t'af-kou and Ta-fang-shem has long been kaowm
as & gold-prodncing area. Mmimg for gold dust by native methods has cenbered
particularly in the viclnity of Yamg-chim-nan-kou, Nan-kou, esd T'u-niun-kou.
Durimg the period of Japansse occupation, this ares produced fsldspar amd
verious Porms of silica., The former was primoipally used as raw material
for ceramic products and as a sairce of immoluble silicates; the latter
for the mamufacturs of stesl by the bdasic procese for which purpose it was
tramsported to the atoelvarks at Am-shan.

Tuxenite was discoversd in the vicimity of the high-level silica quarries
moar San-t'ai-kou im April 19%0 by two Japanese, Sakawsto Takso sad Ilada
Sanas. From Septomber to Docember of that year a prospecting party vhich
imcluded the author, Liu Nai-hein, and a Japanese, Matsuca Kamesc, a member
of the staff of the Gsological Resesrch Offise, SIR (South Mamohuris Rellway},
wado & tlisrough amd cereful survev of the pagmatite rock velms ia tha Sam-t'al-
kon and Ta-feng-sbss areas. Deposits of euxenito were found im Ham-kou swd
Ta-faig-shom as vell as ia Sam-%'ai-kon. In Hovember 1940 amd Juwe 1943,
Liv,: equipped with am Bopire Drill, prospestsd. In the riverbeds~ of the
8ar-t'al.kon ares at e depth of about 25 fest, sad at the bottom of a raviame
at Hau-kon weder seme 10 foot of gravel, the prssedss of radiocastive-
»inersls was definitely established by teste mads of the samples of ths ove.
Of tho approximately 200 velims' of pegmatite ixveatigated, only six veisa
‘were found t6 contaii surenite snd o-thite, three 1a San-t'ai-kou, one in
“Nan-kou, snd two in Ta-fang-shen. At the tiwe of this prospecting, thers
wBs no opportunity to exploit the rare olements beyond taking steps to
proteot the natural mineral values of the area by the staking out, hy the
SR, of some 30 mining claims in the San-t'si-kou ahd Ta-fang-shen area.

It vas not until mid-1943 that the rapidly increasing impmtance of the
rare-slement-beuring minerals again brought these ore depoeits to the attentim
of the world.

In 1944, when the world vas entering the era of atomic ensrgy, Japen's
reed for the rare-¢lement minerals, especially uranjum cres, became acute
and this Ded of mineral Jeposits became the only immortant sovrcs of mranium
oree vithin the sphere of Japanese power. . )

. In April 19kk, the Manohmkuo Mining Company began preparation for
mechanized ‘aining of these arcs on a large scale. In December 1944, they
started surface mining st the rate of 10,000-15,000 toms per manth, which
yielded adbsut ome tun of Juncentrate per month. During 1945, there was ¢
declice in the quality of the cre aud ian the ruantity of conoentrate realized,
as shown belew {in tons, spproximate figures): :

Pestot  amount Protuses
1984 Dac ' 1.00
1945 Jen : _ 1.00

XY _ 0.7

or ‘ 0.80

Apr 1.90

ey n.50

The aggregate produstion of concentrate was thus less than 10 tons.

-2 a
CONI TDENETAL ' s

CONFIDENTIAL

-

Sanitized Copy Approved for Release 2011/06/24 : CIA-RDP80-00809A000600210133-1




e nitizedopyArved for

LR SRR i ORI
S ~ ‘o

Ieae 2

 CQNEIRENTIAL 50X1-HUM

B. Terraln

Within the area under discussiom, the highest parts of the land are
100200 meters above sea level, and 20-100 meters higher then the swrrounding
mound-shaped hille. The terrain has the sppearance of the late Mesozcic sra.
This ares ie part of the watershed of the Sha River. The stresms are all shallow
with gravel beds. Thers ure many emall tributaries in the ravinss. Acoumy~
!J;:.g:ns of detritus blanket the lower half of the slopes of the mound-shaped

C. Geology of the Area
The diatribution within the area of the various kinds of rock ie as

follows:

Primary period layers of greenish schistose rocks and grneiasose granite;
.apd pervading these, countless veina .7 youwnty, lamprophyre and quarts
(Figurs 2). ,

1. Granitic Rooks

Thess large mmsees of granite are found widely distributed in South
Manchuria, end consist mainly of medium~ and coarse-grained crystalline-
parphyritic granite and dlack-mica grenite, permested by layers of schistose
rooks snd gnelssose granite. Although 1t ia not Imown in what period the
intrusicus cocurred, the mass in general may be said to belong to the new
granite gystes with the formatlion of aplitic granite and coarse- o medinm-
‘@ained mica granite. The rock has a fine or medium-grained struoture, is
a dull brownish color, and consists chiefly cf quarte, microclinic feldspar,
plagloclase (albite, cligoclagse) amd orthosclass, and in lesssxr amounts,
of black mica, phospharic limestone, and zircon. This type of rock does
not have veins of quartt and pegmrtite.

2. .Gneissocae Grarite

It is ashewhite or dull reddish-brown coarse- or medium-graimed.
matavial with a Atatinadly atranky stractura. Princinal contents ars auarte,
orthoclsse, plagiloclase, black mica, & small amount of horablemle, and
oooasionally some dull reddish phenoorysts of orthoclase. Iess important
oautents are cphene and phosphoric limestone. The rocks permeate and bresk
through the greenish schists and are penotrated by ths new system rocks;
besides this, lamprophyrs, porphyrites, pegmatite, aud veins of quart: are
oadoddod ia it. The pericd of intrusion. was not the same as that of lhe
new granits system, and is not definitely known, but 1% may have deen in the
Pre-Lambriar pericvd.

3. Pegmstite

The pegmatite 1s chiefly imbedded in the layers or veins of geelibdse
granite of which theare are upward of 200 layers, large and small. The velns
or dikes are jumbled, irregular, and usually lens-shaped. The larger bodies
are 10-20 meters wide und 50-100 meters loag. Major ocontents are orthoclase,
microclinio feldspar, perthite, plagioclage, and quartz. Minor contents are
Plack and white mica, black toursaline, and very llttle mafic minersl. The
raro-slemsnt-bearing euxenite ard orthiteare fovnd in ouly six veins of this
rook o varied scxmp.aition, coavse-grained and eesily disintegrated feldspars
and quarts.
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" Tabulated Summary S0X1 -HUM
Looslity of | Hoof Mfic Minorale  Mothar Rosk @ R
Qre.  Beds e 2098 Rock ¥eins
Buxenite 2 Magnetic iron ore Gnelssose granite,
Iron sulfidea black mica-pegwatite
San-t‘ai-Xou 8pillositic ecloglte
Black mice
Orthite 1 Black mica Same as above
Ta-feng-shen  Euxenite 2 Same as ahove, Same as above
- exgluding iron
sulfides
Nan-kow Buxenite 1 Tourmaline Gnelssoss granite,
E } tournaline-pegmtite
Pigare 3 indicates in detail the zomes of uranium-bearing pesgmatite of
the ssoomd body of cre shown in Figure h. In the farmation of euxenite, a
propsnsity for forming in the ridet of rocks rich in potassium such as plagicclese,
_and orthoslase (potash-feldspars) ia apparent. This is & most significant
fact.
\  ‘The grouping of the minerals from the utside invard may be differentiated
into three or five zomes as follows: K
1. Grephic Intergrovth of Quartz-Perthite Zane 7
“ .. Xi _Outer Sone iy
T 2. Plagioclase-Perthite Zonw
3. Buxenite-bearing Quartz-Microcline-Plagio- i
clase Zone o -

ST, Tnner Zome
- 4. Burenite-bearing Quartiz-Nicrocline-Perthite
Zone

III. Denter Zcne . 5.  Microcline-Buxenite Zone
D. Description of Ore Beds
1. BSan-t'ai-kou Ore Bed

This bed im formed by three bodies of ore; Bodies No .1 and Fo 2 oontain
exxeniss; Wwdy No 3 oantains orthite. Body Ne 1 ie the main body of are
and is richest in quality. :

a. Body Fol

I4 vas here that the euxenite was first found. It cvocurs in
various sizss, from the site of a bean, or one's finger, or one's fiay to
that of a cow's head, scattersd through the mother roor. The yield of euxenite
1s 0.01~0.92 parcent. The body 1s roughls lens-shaped and liee ic s line
alightly east of morth; its incllastiom is nearly vectical. It is abowt 15
aoters wide at the widest point, and about 30 meters long. Its zomal structure
1s quite marked. Majar constituents are quartz~feldspar, orthoclase, micraoline,
perthite, and plagioclase. Ninoar comstituents are small amowats of dlack miva.

b, BAy Mo 2

This §s about . meters north of Body llo 1. Its majoar ccastituents
ate similar to thoes of Body No 1; but the minor crnstituen.s are black micas,
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megnetic-iran ors,.iron. pyrites int eubie orystale, the interior of which has
almost become limonite, and green eclogite (Ca:Als810 ) etc.  The body R
16 35 msters Long and 10 meters wids at the wideat pgigi% The euxenite occurs
‘. goattersd through the rock in besn-or finger-size pieces. The propartion
) of ore o rock 1s less than in Body No 1, and the amount of ore produced is
: quite small. i

¢. Body No 3

This body of cre lies at the foot of a precipice, northvest of
Body No 1. It 4s about 20 meters long, and 5 meters wide at ita widest point.
In it 18 to be found only orthite of prismatic-shaped orystals, 1.2 meters
Llong, 0.5 meter in diamster, and weighing about 200 kilograms. Thoe majar
omstitueits are guartz and feldspar, similar to Body No 1. The minwr
censtituents are black mica, magnetic-iron ore, and orthite.

2. Nan-kou Ore Bed

This are bed 1iss betwoen ihose of San-t'al-kou and Ta-fang-shen,:
on & hill sbout cne kilamster sorth-southeast of the hamlet of Nan-kou, and
ie coipossd of two strips of pegmatite rock. They ere over 25 meters lcng
and 8-10 meters wide; their long arxes lie northeast-southwest. Principal

S omstituents are quarts and feldspar, perthits, orthoclase, microline, and
o plagicolase. Accampanying these are swall smounts of dark greem axr black
e G tourmsline. This 16 known as tourmaline pegmatite. Its zomal struoture
o o : 18 4ndistinot; it is cosrse-grained, and its quartz and feldepar disintegrate
: T ’ easily. Its suxsmite content 1s amall; occasional finger-size pleses ce
found in 1it, whose value is so emall as to be hardly vorth mining.

3. Ta-fang-shen Ore Bed

28 ore bed consists of two lens-shaped bodies; the long axis of
the first ome lies east - west and is about 75 meters long; the second
ome, about L0 meters long, lies at the srest of a hill about 200 meters north
of the first, with its icng axie o a nartheast-southweat liune. Major .
constituents of both bodies are quartz and fcldogar, orthoclase, misroline
perthits, and plagioclase. Miner constituents are mAgRetic-iroa wie sad
R [FEAEEERI ocomsiderable blsck mica. Its zomal structure is quite distinct. HEuremite
B e in very irrsgular shapes, rarely as large as a cow's head but commomly im

W ' f£ist-size pleces «r smaller, 1s found goattored throughout the rock mass and

! X sometimes 1g eavelurd in the black mica. This bed of ore is infericr to that
Y S e L at Sap-t'ai-kmu. When it ves first mined in Jamuary 1945, more was taken
S e from it (400-450 Kilograms per mumth) than from Ban-t'ai-kou, but the ususl
. S momthly output lAter was about 200 kilograms.

B. Minerals ir the Ore
1. Huxemite

A specimen of wranium-ore deposit of pegmatite-type, in the colleotian
; : " : of the Geolrgiocal Investigation Bureau, Northeaat Ta-lu Scieace Imatitute,
: Sl 5 is 3.37 meters loag, 0.18 meters in diameter and weighs about 20 kilograms.
. Figure 5 imdicates the lay of this specimen a3 found at San-t'at-kou. '
Its physicel properties are as follows: Rhowbic systox; dbut rarely
fousl as crystals, usually in messive farm, without cleavage; camchoidal
or umevem fravture; brittle amd weak;-hardnese 6.5; specific gravity 4.60-.99;
_ ) resinous-greasy or metallic-vitreous luster; trowa or black in color, with
Ly yellowish-browa or reddish-brovn streaks; stroagly radioactive. (Refexr to
y . tosts for light effect am photographic plates.)
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x Pamchropatic plate used, Panchrom, was made by the Fuji Sompany ,
I Duration of exposurs was ome week. Method: The four pieces of mineral wers
ground amooth on ome face and placed om the plate’in close contact with it.
' \ ) The pomitive picture msde from the exposed negative plate shows ash-gray areas
A which indicate euremite, and lighter spots which imdicate some mimeral more
; powerfully radioasctive than suxenite, which may be betafite (1). The lines -
grgg:hl,y indicate irregular net-like oracks and fine veins of quartz and
eldspar . . . :

b. Test No 2

2late used vas ths same a8 that used in Test No 1. Duration of
exposurs was ome week. Method: The suxenite was pulverized amd spread
upor the plate. @vp electroplate reproductions of the photographs showimg
the results of the tests are given in the text. The results of Test No 1
PR : : are as describsd above. There is no description given of ¢the results of
e L » : Test No 2 beyond the very poor photograph shown. Hoth plates are too poor
o to allov reproduction in this repart./ y

The cutside eurfaces of the euxenite besr evidemce of weathering amd
digintegration, asd have a tawny or btrowaish covering filawsat of some
oubstence of secomdary formatiom. Thin flakes vhen seen umder the microasope

i : i oxhibit an irregular metvork of well-defimsd cracks, 0.01 - 0.1 miilimetsrs i :
SE ir vidsth, exd liaiag thess cracks are fine veims of quartz, feldspar, amd R
o A black wica. Tremslucemt light appears & deep yellow im color; thick flakes, K ' |
a browaish color. Refleoted light 1s ashem im color. Refractive quality
is very high, N - 2.06 ~2.24 £, Very thin flakes shov very weak double
refractioa.

Results of analysis of 0.1 gram of comcemtrate in the Analytical ,
Labaratory, Natural Sciemnce Depar t, Imperia’ University, Tokyo are : PR
as follows: (Specific gravity, aff - 4.88) o

(IMv,T 33.8%¢ b 3.81 8xa 1.0X
.Tio;' *)20 22.3%31% Ug?. . i.lu: ._Na_?(e) } 0.18; §
(Y.Br)p05 2 3% Fel 3,414 ¥,0 0.04
Cen0, 0 3(2);, ThOp g.gg; cao " 8 .gg;

NgO 0. 3 2. .
¥a0 0.60% 32325 1.31% B0 {-f-; 0.81%

‘The chemical compositiom of this mineral is very complex, and there
are many opimioms as to its chemical structure. However, Hakai Toshio gires
the following formilas bdased om the resulta of the foregoing analysis:

pId (n&) . R (7105)5 . RII 740, . 2B0. This formila is
made up of the s 12n foraula Zur euxenit: which s

BRI (m05)5 . RyTIT (T10,)s5 . 210 (See "The Euxenite of Hai-ch'smg
Heiem,":Dy Nakai Toshio, No 35 of & @erids, Chemical Research in Rare-Elemsmt

_ R Ores Produced im Fast Asia, Japan Magazime Socisty, 1959, pp 3771~381) with Wl
C v G the addition of | zt'l'f_‘_‘gu,lmo3 - B0 _ " -
L ' This specimen of minera) weighing ome gram somtained the following R
quantity of redium (as per resuits of amalysis by Nakai):

1.5 X 188 Ra/g, which 1s equivalent to 1.4 X 105 pervsmt.
: : Acoording to the abidve analyeis, the mineral contained 3.81 perosnt of U0,
. and 1.h1 percent of U0z ; that is, in one gram of mineral there was 0.0453
: grame of uranium. From this, the ratio of radium %c uranium was

Re _ 0.1 X 1077
U = 0.065% = 3,29 X10"Te
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m& mﬂm 50X1-HUM
Thus, we may Judge what the facts are as to the halance between radium and Lt

Rext, as & carollary to the foregoing, an analysis was made of the
yollowish-brown disintegrated rock material which surroundsd the mineral,
and the resulte vere:

The radium content of one gram of the sample was 7.62 X 10%]‘ Ra/g,
which 1s equivalent to 7.62 X 109 percent.

The uranium content was 0“3.0 percent of U:Og, which is equivalent
to 0.0025 gram of uranium. The ratio of radium to uranium waa thud:

Rs = 0.000762 X10-T _0.31 X 107 ; that ir, the proportiom

T ® T 0.0085 )
of radium to uranium in the enveloping rock was exrtremely small.

2. Orthite

The ohiisf occurrence of this mineral was in Body Ko 3 of the Sen-t‘ai-
kou cxe depssit, mainly ir large prismatic-shaped cryetals. A epeciies which
Liu uncovered wag 0.5 meter long, 0.2 meter wide, 0.1 meter thick, and waighbd
about 24 kilograme. In January 1945, a large orystal was found that was 1.2
meters long, 0.5-0.6 meter in diamster, and weighed over 200 kilcgrams. This
arystal ‘is still et the San-t'ai-kou mine. Orthite, Tike euxenite, is
fomnd scattered emidst the biotite-pegmatite. The crystals are marked by
8 notwork of well-developed cracke, and these are filled with the intrueion
of fine velins of ‘feldspar and quartz. The surface has a weathered and disinte-
grated appearance, and is covered with a thin layer of earthy material.

Physical properties of orthite are 28 follows: Monoclinic crystal
system; submetallic, resinous or vitrsous luster; cleavegs disposition
vory small; brittle smd weak; comchoidal or uneven fractures; brownish-
black color with ashy or greenish streeks; -hardnese 5.5-0.0; specific gravity
3.5-4.2; fragwents are translucent; very slightly radiocactive.

_ Chemiocal corpositiomn, according to Dana, may be erpressed as n,nhm
3Rp05 6810, . ,
(But RIZ = Ca, Po, eto; RILI = A1, e, Co, Di, La, ana ¥).

Co: 20 yercent pus 3 Ys 1 -2 percont;.'.l‘hzoaz trace ~ 3 percent. :Accdrd-
*ing to the analysis Dy Nakal, the radium content of” the minarsil was

1.3 X J.O'z0 Ra/g.

P.  Ureatwn-Dearing Oroc_of the World

[Bince this information is well kmown, no translation hes been msde./

G. ¥rinoipal Uranium-Produc Areds of the World

ﬁm. this infarmation 18 well known, it has not been transiated, with
the exception of the following:/

Csechoslovakia: Jachymov ore bed
Mineral -- yitchblandes. acoompanied by silver and cobtalt.
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Production -- radium, sbout 5 grams per year, 1936->7; uranium,
. U30g, 34.80 pounds in 1935; Us0g, 35.40 pounde in 1936; UsOg, 24.30
pounds in 1937.

Ruseian Turkestan {Caucasus}s

Minexsl -- Tyuyammite.

[Aopendes figures follow./
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